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Patent ductus arteriosus (PDA) in preterm babies is common and related to high morbidity and mortality
if left untreated. Although its optimal management is still debated, surgical ligation or clipping remain
the only available options for pharmacologically unresponsive PDAs. The surgical procedure adds its own
risk to this fragile population. We report the ﬁrst case of premature neonate with a left upper pulmonary
lobe venous infarction, following PDA ligation.
 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Patent ductus arteriosus (PDA) is one of the most frequent
problems complicating the clinical course of very low and espe-
cially extremely low birth weight infants. Thus, a large number of
preventive, prophylactic and therapeutic strategies have been
developed over the last 30 years to minimize the incidence of PDA
and its potentially harmful consequences. However, the manage-
ment of PDA in preterm babies is still debated and no standard
protocol exists [1]. Certainly, surgery remains the only possible
treatment for pharmacologically unresponsive PDAs or for patients
in which pharmacotherapy is contraindicated. Nonetheless,
complications related to this intervention are many, like cardio-
pulmonary dysfunction, chylothorax, vocal cord or diaphragmatic
paralysis, infection, unstable blood pressure, main bronchus
obstruction and death [2,3]. We report the ﬁrst case of a premature
neonate who presented left upper pulmonary lobe venous infarc-
tion after PDA surgery.
1. Case report
A 26-weeks gestational age (birth weight 950 g), female was
born via primary caesarean section for precipitous labor. Apgar
score was 7 at 1 min and 8 at 5 min.li”, Largo Agostino Gemelli 8,
06 30 15 72 80.
diso).
Inc. This is an open access article uThe baby’s initial hospital course included respiratory care with
CPAP for respiratory insufﬁciency and caffeine citrate for apneas of
prematurity. A preliminary echocardiogram demonstrated a PDA of
1.5mmwith left to right ﬂow. On DOL 4, a repeated echocardiogram
showed a large (3 mm) PDA with a left to right shunt; 2 cycles of
Ibuprofen (10-5-5 mg/kg every 24 h for 3 days) and 1 cycle of
Indometacin (0.2-0.25-0.25 mg/kg at 12e24 intervals for 3 days)
were administered and PDA closure was obtained. On DOL 22, a
new echocardiogram showed PDA recurrence (1.8 mm) with a
moderate overload of the left sections, associated with a worsening
of her respiratory status and tachycardia: thus, PDA ligation was
decided upon. Under general anesthesia, with the baby placed in
right lateral decubitus, a left thoracotomy was performed at fourth
intercostal space and the thorax was entered through a muscle
sparing procedure. The left upper lobe (LUL) was displaced anterior-
inferiorly to visualize the upper mediastinum. Phrenic and vagus
nerve were clearly identiﬁed as well the aorthic arch and left
subclavian artery. The left recurrent nerve was seen through the
mediastinal pleura crossing the inferior aspect of the PDA. A
window was created into the mediastinal pleura close to the
laryngeal nerve and the PDA was partially dissected free by means
of blunt dissection at its superior and inferior aspects. PDA blunt
dissection was hammered by some venous collaterals coming from
hemiazygos which were coagulated. A single small-sized titanium
clip was applied on the ductus. Over-all procedure lasted 60 min.
On postoperative day 1, the baby developed hypercapnia and thender the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. A) The Anterior-Posterior (AP) CXR performed 1 day after surgery shows a homogeneous opacity of the LUL, without evidence of volume loss. Well appreciable are the
surgical clip at the level of the aortic-pulmonary window and the right position of the edge of the endotracheal tube. B) AP CXR during the follow-up showed the persistence of the
LUL opacity, without the evidence of displacement of both surgical clip and endotracheal tube.
F.V. Paradiso et al. / J Ped Surg Case Reports 10 (2016) 17e1918chest X-ray (CXR) showed an extensive opacity of the LUL, in
absence of volume loss. As her hospital course progressed, she was
noted to have many bronchial secretions and periods of acute
desaturation and cyanosis requiring manual bag ventilation.
Suspicion of sepsis was investigated and excluded. Multiple CXRs
conﬁrmed during the follow-up the persistence of the LUL opacity
(Fig. 1). On postnatal day 56, she underwent a bedside ﬂexible
bronchoscopy, which demonstrated a collapsed and clogged left
main bronchus. Therefore, a bronchoalveolar lavage, with Dornase
alpha, was performed with subsequent secretions spillage; at the
end of the procedure, an increased caliber of the main left bronchusFig. 2. The multi-detector chest CT scan, performed without the intravenous (IV) adminis
(arrows in A), without volume loss, with the surgical clip well appreciable in the axial section
coronal reconstructions visualized with the lung-window (C) and the minimum intensity
visualization of the proximal tract of the LUL bronchus (head arrows in C and D). The missed
level of the left hilum.was documented. A multi-detector chest-CT scan was therefore
performed, conﬁrming the extensive consolidation of the LUL
without displacement of the surgical clip, but with lack of lumen
detection of the proximal tract of the LUL bronchus. Due to an
inadequate venous access for a safe injection of contrast material
vascular anatomy was not evaluated (Fig. 2). At repeated thora-
cotomy, performed after 48 h, a venous infarction of the left upper
lobe was found and lobectomy was performed. The coagulation
proﬁle was than checked and resulted in the standard. The baby
improved from a respiratory standpoint and was successfully
extubated to nasal CPAP on postoperative day 4.tration of the contrast material (CM) conﬁrms the extensive consolidation of the LUL
(mediastinum-window) at the level of the aortic-pulmonary window (arrow in B). The
projection (minip, D) show the extension of the LUL consolidation, with the lack of
IV administration of CM does not allow the assessment of the vascular structures at the
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Patent ductus arteriosus (PDA) is a rare heart pathology in
newborns and accounts for 5e10% of all congenital heart diseases.
However, due to metabolic immaturity, ductus arteriosus patency is
more or less a common physiological phenomenon in preterm
infants, who account for as many as 5e7% of all neonates. The
ductus arteriosus closes spontaneously during the ﬁrst four days
after birth in up to 90% of full term infants, but the rate of spon-
taneous ductus arteriosus closure is inversely proportional to birth
weight [4]. Additionally, a younger gestational age at birth is
correlated with an increased likelihood of failure in PDA closure. In
preterm infants, PDA is associated with increased morbidity and
mortality, leading to high risk of prolonged ventilation, pulmonary
edema, hemorrhage and bronchopulmonary dysplasia. Moreover,
because of adverse effects on regional blood ﬂow, other comor-
bidities are represented by necrotizing enterocolitis, intracerebral
hemorrhage, renal hypoperfusion and retinopathy [5].
The current management of PDA in premature infants comprises
several approaches, such as conservative management with
supportive therapy alone, pharmacologic closure using cyclo-
oxygenase inhibitors and surgical ligation [6]. The optimal timing of
each treatment is still a dilemma for clinicians [1], despite the
awareness that a late initiation of treatment may decrease the
chances of it successfully closing. Indications for surgical ligation
include failure or contraindications to medical treatment and the
occurrence of hemodynamic instability despite their use. Many
are also the complications related to surgery, such as pneumo-
thorax, cardiopulmonary dysfunction, chylothorax, vocal cord and
diaphragmatic paralysis, infection, unstable blood pressure, main
bronchus obstruction, death [2e4,7]. To the best of our knowledge,
a lobar venous infarction following surgery for PDA has never been
reported. In the present case, intraoperative vascular anatomy was
normal during the ﬁrst surgery and bronchoscopy ruled out aiatrogenic damage to upper lobar bronchus; despite the CT scan
without contrast medium could not exclude a vascular damage due
to a clip’s misplacement, the proper position of the clip was veriﬁed
at second surgery. As the baby’s coagulation proﬁle was checked
and resulted normal, we suppose the venous infarction could be
secondary to a prolonged compression of the left upper lobe during
surgery.
3. Conclusion
We suggest in cases of persistent pulmonary opacity or unex-
plained pulmonary symptoms after PDA ligations, a negative
bronchoscopy should raise the suspicion of a bronchial damage.
Moreover, a contrast-enhanced chest-CT scan should be performed
prior to surgical re-exploration to assess the vascular structure.
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